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Insulated Concrete Wall Forming System 
and Hinged Bridging Webs 

Background of Invention 

[0001] This invention relates to the field of wall-form components for building concrete 
walls and more specifically, bridging webs which are used to maintain wall- form 
panels at a specific distance in a parallel relationship to each other. 

[0002] Conventionally, concrete walls are constructed first by constructing wooden wall- 
forms and then placing concrete into the space provided between them. Once the 
concrete hardens, the wooden wall-forms are removed and the walls are insulated and 
finished as required. This type of construction is time-consuming and wasteful in 
manpower and material resources. Furthermore, high energy costs for heating and 
cooling requires that such concrete walls have adequate thermal insulation particularly 
in regions of extreme climatic conditions. 

[0003] As a result of continued advancements in the construction industry, many 
improvements have been introduced in the past several years. New construction 
materials and building techniques have emerged, one of which is the Insulated 
Concrete Forming (ICF) System. Currently there are a wide variety of different ICF 
systems available on the market, all of which are used for building concrete 
structures. 

[0004] Some ICF systems currently on the market use a pair of wall-panels to construct 
wall-forms for the placement of concrete. The panels may remain as part of the wall 
insulation. The panels are often held in a spaced and parallel relationship by a number 
of bridging webs. The bridging webs are mounted at each end between the panels. 
Therefore, a right-hand and a left-hand panel need to be selected. In addition, the 
wall forms are pre-assembled at a factory and then transported to the construction 



site. Because the bridging webs may be embedded within the panels, relatively few 
wall forms can be transported within a given volume due to the spacing provided by 
the bridging webs. 

[0005] U.S. Patent 6,230,462 issued to Beliveau proposes an interesting solution to the 
problem of transporting spaced-apart wall panels. In this system, the bridging webs 
are composed of two identical end sections embedded within each wall form and a 
central section spanning the distance between the two end sections. The central 
section is hingedly connected to the end sections, allowing the panels to fold against 
one another. 

[0006] One disadvantage of this system, however, is that the end sections cannot be 

easily formed using an injection molding process. Multiple steps are required in the 
injection molding process or the hinge would involve multiple pieces affixed to one 
another. The additional molding steps required add significantly to the costs involved 
in manufacturing the webs, offsetting some of the cost savings arising from reduced 
transportation costs. 

Summary of Invention 

[0007] The insulated wall forming system and the hinged bridging webs described herein 
overcome the problems described above. 

[0008] Described herein is a bridging web for linking a first and second wall panel. The 

first and second wall panels extend parallel to one another. The bridging web includes 
a first and second end member. Each of the end members extend between a first edge 
mountable within the wall panels and a second edge. The second edge has a first 
hinge element. The first end member is mountable within the first wall panel and the 
second end member is mountable within the second wall panel. 

[0009] A central section extends between a pair of second hinge elements and is 

mountable between the first hinge element of the first end member and the first hinge 
element of the second end member. One of the first and second hinge elements is a 
pin and the other of the first and second hinge elements includes at least one first 
knuckle and at least one second knuckle. The pin defines a vertical hinge axis. The 
first knuckle is vertically displaced from the second knuckle. The first and second 



knuckles are adapted to bear on opposing surfaces of the pin. 

[001 0] The bridging web may also include a stop member adapted to maintain the first 
hinge element at a fixed vertical position with respect to the second hinge element. 

[001 1] In one embodiment, the first hinge element is a pin, while in another embodiment, 
the second hinge element is a pin. 

[001 2] Optionally, one of the first and second hinge elements includes a plurality of first 
and second knuckles, where each of said first knuckles is vertically displaced from 
each of the second knuckles. The first and second knuckles may be positioned in a 
vertically alternating pattern. 

[001 3] The second edge of the end members may be a connecting plate, with the first 
and second knuckles being affixed thereto. The connecting plate may have an upper 
end, a lower end, a first connector mounted to the upper end and a second connector 
mounted to the lower end. The first connector may be adapted to connect to the 
second connector of an adjoining end member. 

[0014] In another embodiment of the present invention, described herein is a building 
component having first and second panels. Each of the said panels has an inner 
surface and an outer surface. The first and second panels are arranged in a spaced 
parallel relationship with the inner surfaces facing each other. The building 
component includes a plurality of bridging webs, as described, extending between the 
panels, tying the first panel to the second panel. 

[001 5] The present ICF system preferably uses polystyrene panels to construct wall- 
forms for placement of concrete, and which remain as part of the wall insulation. The 
discrete elements of the ICF system (usually referred to as forms or blocks) consist of 
a pair of polystyrene panels, held in spaced and parallel relationship by a number of 
bridging webs. These blocks are arranged in stacked rows to form a hollow 
polystyrene wall-form for the placement of concrete. Once the concrete is placed into 
the cavity of the wall-form, the polystyrene panels are bonded to the hardened 
concrete and remain as wall insulation. 

[0016] 

The system uses a bridging web with two end sections embedded in the wall 
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panels and a central section hingedly connecting the end sections. The embedded end 
sections of the bridging webs are engineered and designed so that they can be mass- 
produced with a simple injection mold without a need for intermediary complicated 
procedures for creating a tubular section or hinge. As well, because the bridging web 
has two hinges, the panels can be collapsed against one another, thus reducing the 
volume required for transportation. 

[001 7] This unique design of the bridging web also makes it easy to produce wall-forms 
for different thickness of concrete core. Using identical polystyrene panels with 
identical embedded end-sections and by simply changing the size of the central web- 
section, one can produce a different concrete wall-form. That is, the same panels are 
used for the making of 1 00mm concrete wall-forms, as well as 1 50mm size concrete 
wall-form, as well as 200mm and 250mm concrete wall-forms, by simply inserting a 
different central web-section. This characteristic eliminates the need for a large 
variety of moulds for making different sizes of wall-form, which significantly reduces 
the production costs. 

[001 8] Also, having similar panels allows the construction of wall-forms with a variable 
concrete core width. That is, a wall can be constructed using 1 50mm forms for one 
floor and then continuing with 1 00mm forms for the second floor while continuously 
maintaining a smooth external wall surface. When the forms are stacked on top of 
each other, the buried web portions are aligned and arranged so that they line up to 
form vertically continuous rigid columns over the entire width and height of the wall- 
form. These rigid columns totally eliminate any settlement of the polystyrene panels 
due to the internal weight of concrete. The webs of each layer interlock with webs of 
the preceding and consecutive layer, eliminating the need to tie the layers together to 
prevent floating and separation during placement of concrete. Such characteristics 
reduce the time of the erection of wall-forms by as much as 60%. 

[0019] 

The bridging webs in this ICF System keep the polystyrene panels in parallel 
attitude, providing rigidity and stability during placement of concrete. When the 
blocks are stacked on top of each other, the embedded web-portions are aligned and 
arranged so that they line up vertically to form continuous rigid columns over the 
entire height of the wall-form. These rigid columns eliminate any settlement of the 
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wall panels, which may occur due to the weight of internal concrete. 

[0020] The bottom and the top surfaces of the polystyrene panels have checkerboard 
relief (indentations and protrusions) arranged in a mirror symmetry to each other, 
which fit together and act as a locking mechanism to hold the adjacent rows of panels 
creating a smooth and solid wall-form. These indentations and protrusions of the top 
and bottom sides are designed with a pattern that makes them reversible. In other 
words, the blocks are reversible, because each side (top and bottom) is identical and 
interchangeable. For example, when the block is cut in half along its length, both 
parts are identical and interchangeable. This characteristic not only reduces significant 
amount of waste but also allows for making corners with any angle size. 

[0021] The go 0 corners are a | so reversible, that is, only a single corner is produced and 
is used interchangeably both as Right and as Left Corner simply by flipping it upside 

down. The System also eliminates the need to manufacture blocks with a variable type 
0 

corner and the 45 corner. By cutting the standard block at half-angle of the desired 
corner, and flipping one side of the cut block, will produce two sections of the desired 

0 

corner. For example, by cutting a standard block at an angle of 22.5 and flipping 

0 

one part over, the cut block will produce a corner of 45 when the two sections are 
joined together at the cut surface. Similarly, a corner of any size can be made such as 

0 0 

30 and 60 or a corner with any odd deflection. 

[0022] Because the polystyrene panels are manufactured independently and not in pairs 
to form a block, the mould is designed so that twice as many panels are produced by 
one mould. Such a mould doubles the production capacity for the same machine 
cycle-time while significantly reducing the manufacturing costs. 

[0023] A grapnel-type hook at each end of the embedded end-section of the bridging 
web is in mirror symmetry of a grapnel hook of adjacent row of blocks, which 
interlocks with the bridging webs of the preceding and following layer of blocks into a 
stable wall-form unit, eliminating the need to tie the layers together to prevent 
floating and separation, during placement of concrete, The bridging web-assembly 
consists of two end-sections and a central-section. The end-sections are embedded 
opposite each other into each of the polystyrene panels with only the tubular section 
exposed. The central-section is inserted into the tubular hinge of both end-sections 
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creating two pivoting hinges. The two hinges allow the polystyrene panels to swing, 
pivot and to be collapsed during transportation or storage. In this way, the volume of 
the forms can be reduced, allowing for about 40% more forms to be transported for 
the same price. The forms are assembled after the panels are expelled from the 
mould. 

Brief Description of Drawings 

[0024] The novel features which are believed to be characteristic of the present invention, 
as to its structure, organization, use and method of operation, together with further 
objectives and advantages thereof, will be better understood from the following 
drawings in which a presently preferred embodiment of the invention will now be 
illustrated by way of example. It is expressly understood, however, that the drawings 
are for the purpose of illustration and description only and are not intended as a 
definition of the limits of the invention. Embodiments of this invention will now be 
described by way of example in association with the accompanying drawings in which: 

[002 5] Figure. 1 a is a representative view of the integral building component in 
accordance with the invention. 

[0026] Figure 1 b is a perspective view showing a series of protrusions and depressions 
located on the top and bottom surfaces of each panel of the integral building 
component of Figure 1 a; 

[0027] Figure 1 c is a perspective view of the inner surface of a single wall panel of the 
building component of Figure la; 

[0028] Figure 2a is a cross-section of the side elevation of building component of Figure 
1 a, showing the upper and lower rows of stacked panels; 

[0029] Figure 2b is a perspective view of the stacked rows of two stacked rows of 
building components; 

[0030] Figure 3a is a perspective view of the individual sections of a complete bridging 
web in accordance with the present invention; 

[0031] 

Figure 3b is a perspective view of the connecting web showing the insertion of the 



central section; 



[0032] Figure 4 is a perspective view of the end-section of the bridging web illustrating 
the detailed arrangement of the alternate half-tube hinges; 

[0033] Figure 5 is a perspective view of the central section of the bridging web of Figure 

3a; 

[0034] Figure 6 is a perspective view showing the building component of Figure 1 a in a 
partially collapsed position; 

n 

[0035] Figure 7 is a perspective view of one end-section and the central-section of the 
bridging web in a pivoted position; 

[0036] Figure 8 is an enlargement of the upper portion of Figure 7; 

[0037] Figure 9a is a top plan view of the bridging web of Figure 3a; 

[0038] Figure 9b is a perspective view of the three sections of the bridging web in an 
assembled state; 

[0039] Figure 1 0a is a perspective view of the upper end of a first end section and a lower 
end of a second end section prior to being connected; and, 

[0040] Figure 1 0b is a perspective view of the ends sections of Figure 1 0a connected to 
one another. 

Detailed Description 

[0041 ] The novel features which are believed to be characteristic of the present invention, 
as to its structure, organization, use and method of operation, together with further 
objectives and advantages thereof, will be better understood from the following 
discussion. 

[0042] According to this invention, Figure 1 a is a representative illustration of a discrete 
wall-form component 10 used in building of wall-forms for placement/receiving 
material such as concrete. The wall-form obtained is of the type comprising a plurality 
of wall-form components 1 0 stacked vertically to form a wall as seen in Figure 2a and 
Figure 2b. 
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[0043] The wall-form component 1 0 comprises a first foam panel 1 2a opposed to a 

second foam panel 1 2b arranged in spaced and parallel relationship, and tied together 
by means of a plurality of bridging webs 1 4. As illustrated in Figure 1 a, Figure 1 b and 
Figure 6, the foam panels 1 2a and 1 2b, comprise inner and outer surfaces 6 and 8 
respectively, top and bottom surface 2 and 4, respectively, and first and second ends 
3 and 5. Each of the top surface 2 and bottom surface 4 have a checkerboard-type 
relief including alternating protrusions 15 and indentations 16. The checkerboard- 
type relief of the top surface 2 is in mirror symmetry with the checkerboard-type relief 
of the bottom surface 4 such that the top surface 2 is adapted to fit together with the 
bottom surface 4 of an upwardly adjacent similar foam panel 1 2, as shown in Figure 
2a and Figure 2b, and the bottom surface 4 is adapted to fit together with a 
downwardly adjacent similar foam panel 1 2. 

[0044] Referring now to Figure 3a, Figure 3b and Figure 9b, each bridging web 1 4 

comprises a pair of end-sections 20a and 20b. End section 20a is embedded in the 
first foam panel 12a and each end section 20b is embedded in the second foam panel 
12b. Each end-section 20 has an elongated main plate 22 extending longitudinally 
and deep inside the foam panel 1 2. Parallel to the main plate 22 and extending flush 
with the inner surface 6 of the foam panel 1 2 is a connector plate 24, which is 
connected to the main plate 22 by a series of longitudinal elongated link elements 23. 
Attached to each end of the main plate 22 are bearing plates 21 , which are flush with 
the top and bottom surfaces 2 and 4 respectively and extend to the outer surface 8 of 
the panel 12. 

[0045] In the making of the foam panel 1 2 in the manufacturing plant, the plastic foam 
material forming the panel 12 is injected to surround the end sections 20a and 20b, 
thereby strengthening the joint between the panel 12 and the end sections 20a and 
20b which thus act as anchor members forming part of the foam panel 1 2. More 
specifically and as best seen in Figure lc and Figure 2a, the foam material from which 
wall panels 12 are formed, which is preferably polystyrene, is injected to surround the 
anchor member 20 such that the connector plate 24 of the end-section 20 is flush 
with the inner surface 6 of the foam panel 1 2. 

[0046] 



Referring also to Figure 3a, Figure 3b, Figure 5 and Figure 9b, the bridging web 



14 further comprises a central web member 30 extending between the foam panels 
1 2. The central-web section or member 30, which is preferably made of a relatively 
flexible polypropylene, comprises a central portion 34 having a shape adapter to 
receive and hold metal bars/rods used to reinforce the concrete. The central-web 
member 30 further has a first longitudinal side-end 32a connected by a hinge 26 
(described below) to the connector plate 24 of the first end-section 20a and a second 
longitudinal side-end 32b opposed to the first longitudinal side-end 32a. The second 
longitudinal side-end 32b is connected by hinges 26 to the connector plate 24 of the 
second end-section 20b. The foam panels 1 2 are movable between an extended 
position, as shown in Figure la, where the foam panels 1 2 are spaced apart to make 
the block, and a partially collapsed position, as shown in Figure 6, where the foam 
panels 1 2 are brought close to each other to illustrate this function. 

[0047] As shown in Figure 4, in order to connect the central-web member 30 to the end- 
section 20, the bridging web 1 4 preferably comprises a plurality of aligned open- 
slotted half-tube hinges or knuckles 26 positioned on the connector plate 24. The 
half-tube hinges 26 are positioned such that the half tube hinges that face in opposite 
directions are staggered vertically from one another. This allows for end section 20 to 
be formed within a single injection mold. If the half tube hinges were not staggered 
from one another, it would be very difficult to form the end section 20 within an 
injection mold as the inner tube 27 defined by half-tube hinges 26 could not be 
formed, as that section would lie between the corresponding molds. With the 
configuration shown, the inner tube 27 can be formed by pressing the opposing mold 
against the inner curves of half tube hinges 26. 

[0048] half-tube hinged sections facing inward are designed to form series of slotted 

hinges for inserting the longitudinal sides 32a and 32b of the central section 30 to 
form a pivoting hinge between end-section 20 and central section 30. As best seen in 
Figures 9a and Figure 9b, each pair of half-tube hinges 26 forms an inner tube 27 
defining a slot 29 in registry with the slots of the other pairs of half tube hinges, as 
shown in Figure 4. Each longitudinal side end 32 of the central web 30 defines a pin, 
which is sized to fit the inner tube 27 by inserting it through the slotted half-tube 
hinges 26 as shown in Figure 3b. Referring to Figure 5, Figure 9a and Figure 9b, each 
longitudinal side-end 32 of the central-web member 30 further defines a strip portion 



31 connecting the longitudinal side 32 to a central portion 34 of the central section 
30. The thickness of the strip portion 31 is such that the strip portion 31 fits through 
the longitudinal slots 29 defined by the ends of hinge elements 26. As best seen in 
Figure 5, the strip portion 31 also includes a plurality of aligned slits 36 each adapted 
to receive a pair of half-tube hinges 26, thereby allowing the web-member 30 and the 
end section 20 to pivot with respect to each other, as shown in Figure 7 and Figure 8. 
The preferred embodiment of the present invention comprises eight pairs of half-tube 
hinges 26 on each end-section 20 and having eight corresponding slits 36 provided 
on the web member 30. 

[0049] Referring more particularly to Figure 8, the bridging web 14 preferably includes a 
stopper to prevent the web-member 30 from sliding out upwardly or downwardly of 
the knuckles 26 of the end-section 20. A series of grooves 38 are positioned along 
each of the longitudinal sides 32 at four locations as shown in Figure 5, while leaf 
elements 25 are positioned on the connector plate 24 in four places. When the 
longitudinal sides 32 of the central web section 30 are inserted into the hinge sections 
26 of the embedded end-sections 20, the four leaf elements 25 slide into the four 
grooves 38, locking and holding the central web-section 30 into proper position vis- 
a -vis the embedded end-sections 20. 

[0050] Referring to Figure 4, Figure 1 0a and Figure 1 0b, the connector plate 24 of each 
end section 20 preferably comprises an upper end and a lower end both comprising a 
fastener 28a and 28b, respectively, to link the end section 20 to a second end section 
20, as best seen in Figures 1 0a and 1 0b. More preferably, the fastener 28 is a 
grapnel-type hook molded on the end of the connector plate 24 with an extremity 
projecting from the end of the connector plate 24. Figure 10a illustrates 
corresponding fasteners 28 separated while Figure 10b illustrates corresponding 
fasteners 28 connected to one another. The grapnel hook 28a linked to the upper end 
of the connector plate 24 is in mirror symmetry with the grapnel hook 28b of the 
lower end of a second connector plate 24. Each fastener 28 of the end-section 20 is 
preferably shaped so that the projecting part of the fastener 28a fits flush into the 
cavity of fastener 28b of the mating end-section 20 as illustrated in Figure 1 0b. 

[0051] 

The interlocking mechanism is comprised of the checkerboard-type relief of the 



top and bottom surfaces of the panels 12 and the interlocking connection of fasteners 
28. Wall forms can this be easily stacked over each other and linked together, as 
shown in Figure 2b, to form a stable wall-form unit. 

[0052] As can be appreciated from Figures 6 and 7, because of the specific characteristics 
of the central web 30, the panels 1 2, once tied with the help of those bridging webs 
1 4, are easily foldable with respect to one another and thus can be shipped to the site 
of construction in a well-compacted form. 

[0053] Inasmuch as the preferred embodiment of the invention has been outlined herein 
in all possible details and illustrated with various accompanying drawings, it must be 
emphasized that the invention is not limited to this precise embodiment and that 
possible various changes and modifications may be introduced therein without 
affecting the concept or the intent of this invention. 



